Asymmetric photocross-linking of singly phosphorylated smooth muscle heavy meromyosin.
Although activities of smooth muscle myosin are regulated by phosphorylation, the molecular mechanisms of regulation have not been fully established. Phosphorylation of both heads of myosin is known to activate ATPase and motor activities, but the effects of phosphorylation of only one of the heads have not been established. Such information on singly phosphorylated myosin can serve to elucidate the molecular mechanism of the phosphorylation-dependent regulation. To understand the structural properties of the singly phosphorylated state, we prepared singly phosphorylated heavy meromyosin (HMM) containing a photoreactive benzophenone-labeled RLC and examined its photocross-linking reactivity. The two heads in the singly phosphorylated HMM showed different reactivities. The dephosphorylated RLC in the singly phosphorylated HMM was cross-linked to a heavy chain, like that in the dephosphorylated HMM, whereas the phosphorylated RLC did not react, like that in the fully phosphorylated HMM. These results indicate that the two heads of the singly phosphorylated HMM have an asymmetric structure, suggesting that phosphorylation of one head can to some extent activate smooth muscle HMM.